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1. Introduction 

The tungsten is a very promising constructive material, therefore its spectral properties are of increased interest both for exper¬ 
imental and theoretical physics [1-6]. Although it is difficult to melt and to vaporize the metallic tungsten, the tungsten ions with 
very high degrees of ionization are present in various high-temperature devices, including the fusion reactors [7, 8]. These ions 
make negative impact on plasma by cooling it. Therefore one needs to control continuously the concentration of tungsten ions by 
monitoring the emission spectra of these highly-charged ions. An extensive review of the experimental energy level spectra and 
transition wavelengths for tungsten ions of various ionization degrees was presented in [9]. It is evident from that review that the 
data for the tungsten ions having ionization degrees of few dozens are insufficient. 

It is quite expensive and complicated to study the spectral parameters of multicharged ions in experiments. The consistent the¬ 
oretical studies of tungsten ions can facilitate the improvement and acceleration of experimental research. Current work continues 
theoretical studies of tungsten ions presented in [10-17]. Similarly to earlier works [11, 15-17], we investigate further the ions with 
partially-filled 4d-shell. In present work we determine spectral parameters of the ion having two 4d-electrons in the ground 
configuration. The configurations under investigation, 4p®4d^, 4p®4d4f and 4p^4d^, exhibit a significantly richer spectral properties 
comparing with those of previously studied configurations 4p®4d, 4p®4f and 4p^4d^ [16, 17] of the ion. We implement a 
quasirelativistic approach (QR) with extensive inclusion of correlation effects by exploiting configuration interaction (Cl) method 
as it has been performed in our above-mentioned studies. 

In Section 2 we provide a description of our calculation method. Since the adopted approximation completely matches one 
described in [17] for the atomic data investigation, we provide only a brief summary of our method in present work. Obtained 
results, their accuracy are discussed in Section 3 where they are compared with available experimental data and theoretical data 
from other authors. 

2. Calculation method 

We use a quasirelativistic approximation in our ab initio calculations of the ion energy level spectra. This approach significantly 
differs from widely used method described in [18]. The main differences arise from our adopted set of quasirelativistic Hartree-Fock 
equations (QRHF) featuring several distinctive properties, namely: 
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1. No statistical potentials are used. There are only conventional self-consistent field direct and exchange potentials in QRHF. 

2. The finite size of the nucleus is taken into account to determine the potential while solving the quasirelativistic equations [19, 20]. 

3. The mass-velocity term is divided into two parts - the direct potential and the exchange one. 

4. The contact interaction term contains only the nucleus potential derivative in the numerator. There are no two-electron potentials 
in the numerator. 

5. Only the direct part of the potential is included into the denominator of the contact interaction with a nucleus term. 

6. The contact interaction with a nucleus is taken into account not only for s-electrons, but also for p-electrons with some additional 
corrections made. 


The most complete description of the way to derive the QRHF equations employed in this work is given in [21, 22]. The 
methods to calculate the energy level spectra in the adopted QR approach were discussed extensively in [23]. In current work the 
main consideration was given to the interaction of quasi-degenerate configurations in calculation of electron correlation effects. 
The configurations of this type are arising by a way of one-electron and two-electron excitations without the change of the principal 
quantum number n = 4. Therefore all the electrons present in quasi-degenerate configurations are described by solutions of QRHF 
equations. On top of that, the excitation of all n = 4 electrons from the adjusted configurations to virtually-excited shells with n > 4 
was considered. 

The correlation effects are included within Cl approximation with virtually-excited electrons described by the transformed 
radial orbitals (TRO) (see [23] for more details). Following methods of [17], the TRO basis for all one-electron orbitals with the 
main quantum number 5 < n < 7 was produced for all allowed values of the orbital quantum number i. By establishing such a 
basis of radial orbitals, one can generate 468 even-parity non-relativistic configurations with more than 450 thousand L5-terms for 
the adjusting of the ground 4p®4d^ configuration, and 982 odd-parity configurations having more than 3384 thousand L5-terms to 
adjust the excited configurations 4p®4d4f and 4p^4d^. 

In order to reduce the size of Hamiltonian matrices, we follow the procedure described in [24] and remove those admixed 
configurations within the Cl expansion of the adjusted configuration wavefunction which have the mean weight Wpj < 2 • 10^®. 
The parameter Wpj is determined in the second order of perturbation theory (PT): 


Wpt{Ko,K') 


^TLST'i2L+l){2S+l){KoTLS\\H\\K'rLS)^ 

giKo){EiK')-EiKo)f 


( 1 ) 


where {KqTLS\\H\\K'T'LS) is a Hamiltonian matrix element for interaction between adjusted Kq and admixed K' configuration 
L5-terms, g is statistical weight of the configuration Kq, E are averaged energies of configurations. More details about selection 
method parameter Wpj were presented in [17]. 

Using this method, the number of configurations in the Cl wavefunction expansion was reduced to 115 for even-parity states 
and to 222 for odd-parity states whereas the accuracy of calculated data had not decreased noticeably. By applying methods from 
[25], we have included only those L5-terms from admixed configurations which interact with the terms of adjusted configuration. 
Consequently, the number of L5-terms for even-parity states was reduced to 29725 and for odd-parity states to 621183. Such a 
reduction allows us to employ our codes and computers to perform calculations of atomic data for the 4p®4d^, 4p®4d4f and 4p^4d^ 
configurations of the ion. 

All the calculations were performed in L5-coupling. The energy operator was determined in quasirelativistic Breit-Pauli approx¬ 
imation [23]. Obtained multiconfigurational eigenvalues and eigenfunctions were employed to describe the energy level spectra and 
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to determine data for the electric dipole (El), electric quadrupole (E2), electric octupole (E3) and the magnetic dipole (Ml) transi¬ 
tions. We investigated the transitions between the levels of different configurations and between the levels of same configurations 
and hence were able to determine the accurate radiative lifetimes T of all excited levels. 

We used our original computer codes for the data production along with the codes [26-28] adopted for our calculation needs. 


3. Results and discussion 

The experimental energy level spectra of the W^®+ ground configuration 4p®4d^ given both in the review [9] and in NIST 
database [29] contain a level *5o for which the energy was determined from the semirelativistic calculations but not from measure¬ 
ments. The value of the energy level 'G 4 (£ = 182760cm^^) is marked as a questionable one. We compare the experimental energy 
level spectra of the ground 4p®4d^ configuration with results from our calculations and data from the recent multiconfiguration 
Dirac-Eock (MCDE) calculations [30] in Table A. The energy level spectra in [15] was determined in relativistic approximation 
too, and these data are very close to results from [30]. It is interesting to observe that all theoretical calculations present the order¬ 
ing of levels ^G 4 and ^Pi which is different from the order given in database [29]. The most probable reason for this could be the 
above-mentioned inaccuracy of level ^ G 4 energy value. It is clear from this Table that theoretical QR energy level values agree with 
the experimental data within approximately 1%. The comparison of QR and MCDE calculation results indicate that quasirelativistic 
results are closer to experimental data in most cases. This can be explained by the fact, that only 8 configurations were used in 
MCDE calculations for the correlation effect inclusion, whereas this number was 115 in present work. 


Table A 

Comparison of calculated QR energy levels (in 100 cm^ ^) of W^^+ with available experimental data (Exp) from [29] and theoretical 
MCDE results [30]. 


N 

Relativistic 
configuration [30] 

LS 

J 

Exp 

[29] 

QR 

MCDE 

[30] 

1 

4d2 

^“ 3/2 

3p 

2 

0 

0 

0 

2 

Aa2 

^^3/2 

3p 

0 

678 

668 

648 

3 

4d3/2 4d5/2 

3p 

3 

1413 

1411 

1407 

4 

4d3/2 4d5/2 

3p 

2 

1741 

1722 

1712 

5 

4d3/2 4d5/2 

3p 

1 

1846 

1819 

1814 

6 

4d3/2 4d5/2 


4 

1828? 

1833 

1830 

7 

4d^ 

^“ 5/2 

3p 

4 

3085 

3098 

3084 

8 

4d^/2 

^D 

2 

3315 

3304 

3287 

9 

4d^/2 

*S 

0 

[4070] 

4071 

4046 


The list of 20 most important admixed configurations sorted in decreasing order of their mean weights Wqi is given in Table B. 
These mean weights were determined from the eigenfunctions of the ground configuration 4p®4d^ obtained after Hamiltonian 
energy matrix diagonalization. The Table gives the configuration numbers Apr describing their order derived from PT. As it is 
seen from Table B, the order of configurations matches almost exactly the order derived from the initial PT calculation (without 
the Hamiltonian matrix diagonalization). We mark in bold those configurations which are present in the list of configurations from 
[30]. It follows from QR calculations, that two quasi-degenerate configurations, 4s'4p^4d^4f' and 4s^4p‘^4d^4f^ which significantly 
affect the wavefunctions and the energy spectra of the adjusted configuration 4p®4d^ are absent from that list. It is not possible to 
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compare the influence of admixed configurations having electrons with n > 5 because the MCDF calculation employes the solutions 
of standard Dirac-Fock equations whereas TRO correspond to the solutions of multiconfigurational equations specifically adopted 
to include correlation effects. 


Table B 

Admixed configurations with the largest averaged contributions Wqi in the wavefunction of the ground configuration of 


N 

Wci 

A^pt 

Configuration 

1 

9.813E-01 

1 

4s^4p®4d^ 

2 

7.402E-03 

2 

4s^4p^4d^ 

3 

6.395E-03 

3 

4s24p54d24fi 

4 

9.256E-04 

4 

4s4p54d34fi 

5 

7.681E-04 

5 

4s24p‘^4d24f2 

6 

5.095E-04 

7 

4sMp®4d^ 

7 

4.988E-04 

6 

4s^4p®4f^ 

8 

2.183E-04 

8 

4s24p54d4fi5gi 

9 

1.663E-04 

10 

4s24p‘^4d35gi 

10 

1.552E-04 

9 

4p®4d^ 

11 

1.294E-04 

11 

4s24p‘^4d25p2 

12 

1.284E-04 

13 

4s24p54di5pi5di 

13 

1.239E-04 

14 

4si4p64d25gi 

14 

1.175E-04 

15 


15 

1.077E-04 

12 

4s24p54d25fi 

16 

8.140E-05 

16 

4s4p54d25si5p' 

17 

7.232E-05 

18 

4s4p4d25pi 

18 

5.969E-05 

20 

4s4p4d4f2 

19 

5.446E-05 

17 

4s4p4d4di 

20 

4.925E-05 

19 

4s4p‘^4d25g2 

21 

4.766E-05 

22 

4p4d4f2 


The ionization energy value for the ground level of the ion obtained by semiempirical methods in [31] is 1.57 keV, 

whereas our theoretical value derived from the present calculation and the data obtained for in the same approach in [16, 17] 
is 1.53 keV. The database [29] contains experimentally measured data from [33] only for one energy level of the excited 
configuration 4p®4d4f and gives its value E = 1847100 cm^*. Our quasirelativistic calculations provide the energy level value of 
E = 1870400 cm^', the deviation being only slightly higher than 1%. It is reasonable to expect that our theoretical results for other 
energy levels will have a very similar accuracy. 

The energy level spectra of the configurations 4p®4d^, 4p®4d4f and 4p^4d^ are presented in Table 1. The energy level numbers 
(indices) N given in the first column of Table 1 and their total angular momenta J are used further in Table 2 to describe the transition 
lines. The Lande g-factors and the radiative lifetimes T for the energy levels of the configurations 4p^4d^, 4p®4d4f and 4p^4d^ are 
given in columns 4 and 5. 

In Table 1 the levels are decribed by their L5-coupling function squared expansion coefficients W in the multiconfiguration 
Cl expansion wavefunction. We give the squared expansion coefficients in percents in decreasing order. Only the coefficients W 
exceeding 5% are presented, while the expansion itself is limited to maximum five terms. As one could expect, the analysis of 
expansion coefficients confirms such a strong mixing of configurations 4p®4d4f and 4p^4d^ that it is inappropriate to investigate 
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them separately. 

Several high-lying energy levels of the odd-parity configurations 4p®4d4f and 4p^4d^ are intermixed with low-lying energy 
levels of the first excited even-parity configuration. Therefore we include ten lowest levels lying below 2700000 cm^* in Table 1. 
We do not assign level numbers for these energy levels. Also, we do not provide radiative lifetimes for them since we have not 
calculated transition probabilities for these levels. We want to draw attention that the admixed-configuration basis adopted for the 
calculation of the excited even-parity configuration levels had to be reduced substantially comparing to the configuration basis used 
for the configurations 4p®4d^, 4p®4d4f and 4p^4d^. While computing energy spectra of five even-parity configurations, we need to 
select admixed configurations for each of them. Due to restrictions in our computer resources we had to reduce a number of admixed 
configurations by applying selection criteria 2 • 10^^ which was 10 times larger comparing to other configurations investigated in 
current work. Subsequently, the accuracy of these calculated data may be lower. 

We compare our quasirelativistic Ml emission transition probabilities A between the levels of the ground configuration 4p®4d^ 
with the relativistic calculation results from [15, 30] in Table C. The first two columns give the indices N for the initial (upper) and 
the final (lower) levels given in Table A. Likewise in the energy spectra case, the agreement of transition probabilities from two 
fully-relativistic calculations is very good. The QR results slightly differ from the MCDF data, but the deviations are small and are 
caused by to some degree different use of radial orbitals and an altered basis of admixed configurations. Our calculation presents 
more lines for transitions between the configuration 4p®4d^ levels. All their parameters are given in Table 2. The performed 
comparison of our QR calculation results with the data from the fully-relativistic calculations leads to conclusion that adopted 
quasirelativistic approach allows to account for both relativistic and correlation corrections with sufficient accuracy in the case of 
investigated W^®+ ion. 


Table C 

Comparison of Ml transition probabilities (in s^') calculated in this work (QR) with MCDF results from [15, 30] for W^®+. 


Ni 

Nf 

QR 

MCDE [15] 

MCDE [30] 

3 

1 

5.46EH-04 

5.35EH-04 

5.39EH-04 

4 

1 

2.84EH-04 

2.76EH-04 

2.77EH-04 

5 

2 

2.04EH-04 

2.10EH-04 

2.11EH-04 


1 

3.84EH-03 

3.76EH-03 

3.77EH-03 

7 

3 

6.14EH-04 

5.92EH-04 

5.95EH-04 


6 

1.59EH-04 

1.55EH-04 

1.55EH-06 

8 

4 

4.90EH-04 

4.77EH-04 

4.80EH-04 


5 

2.10EH-04 

2.03EH-04 

2.04EH-04 


3 

1.30EH-04 

1.27EH-04 

1.27EH-04 

9 

5 

1.57EH-05 

1.51EH-05 

1.52EH-05 


Calculated line data are presented in Table 2. Here we provide the level numbers N and the total angular momenta J for the 
initial (upper) and the final (lower) levels, the type of transition, the transition wavelength X, the emission transition probability A, 
weighted oscillator strength gf value and the line strength S. We present all occuring transitions from the excited level to the lower 
levels in decreasing order of transition probabilities but we remove the lines having transition probabilitiess 50 times smaller than 
the strongest line. 

Some transition wavelengths X in [32, 33] were calculated in a fully-relativistic approximation with correlation effects included. 
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One can see that their wavelengths for the transitions within the ground 4p®4d^ configuration agree better with the measured data 
than our results do. But for the most transitions the differences between two theoretical results are significantly smaller than their 
deviations from experimental data. Only one transition from the excited 4p®4d4f configuration level to the ground level was 
identified in experiment. For this particular transition, our wavelength value is slightly more accurate than the calculated value from 
[32]. 

The theoretical wavelength X values and transition probabilities A for heavy ions in a visible light range were reported in [34]. 
Only data for one transition from the * G 4 to level within the ground configuration of from the * G 4 to level are 

presented there. Their calculated transition wavelength X = 2244 A, our calculation gives the values X = 2368 A, and the measured 
wavelength is A = 2412 A. Our calculated transition probability A — 561 s^* is in a reasonable (for a week Ml line) agreement 
with A = 685 s^' [34] for the transition from the = 6 (7 = 4) level to = 3 (7 = 3) level. 

One can notice from Table 2 that electric octupole E3 transition lines appear between other important lines for the transitions 
from the level N = 24 with 7 = 6 of the excited configuration. The electric dipole El transitions from this level to the levels of 
the ground configuration 4p^4d^ are forbidden by selection rules for the total angular momentum 7, but the values of E3 transition 
probabilities are of the same order of magnitude as those of the Ml transitions within the same configuration. Consequently the 
lifetime T for this level presented in Table 1 has decreased 2.2 times when the E3 transitions are considered. This particular level 
has a maximum possible value of the total angular momentum and it is the lowest level with 7 = 6 in its configuration group. Such 
a value of 7 makes the El transitions to the ground level forbidden and leaves only few possible E2 and Ml transitions inside 
configuration. Even the reduced value the radiative lifetime T of this levels remains very large. It exceeds by 3 to 4 orders of 
magnitude the radiative lifetimes both for the even parity and the odd parity metastable levels. 

There are no other levels in the investigated configurations of the ion for which the electric octupole transitions make a 
considerable influence also. The preliminary calculations for other tungsten ions with an open 4d-shell indicate that similar effect is 
possible. Nevertheless, the levels the ion do not display such a pecularities, so the level radiative lifetime T results tabulated 
in [17] do not require any correction. 
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Explanation of Tables 


Table 1. Energy levels E (in 10^ cm '), Lande g-factors, radiative lifetimes T (in 10 ®s) and percentage contributions for 
4p^4d^, 4p®4d4f and 4p^4d^ configurations of 

Throughout the Table we present all the eigenfunction components which have their percentage contributions higher than 5%. 
A number of contributions is limited to five. 

N The energy level number (index) 

E The level energy in 10^ cm^^ 

J The total angular momentum J 

g The Lande g-factor. The notation aEb means a x 10*’ 

T The radiative lifetime in 10^® s 

Contribution The percentage contribution of CSF in level eigenfunction A subscript on the left side of intermediate term 

for 4d^ shell denotes a seniority number n 


Table 2. Parameters of electron transitions between the levels of 4p^4d^, 4p®4d4f and 4p^4d^ configurations of 

The transitions from the upper level to the lower ones are presented in the descending order of the transition probability values A. 
The number of presented transitions is limited to those having the transition probability values less than 50 times smaller comparing 
to the strongest transition line from the particular energy level. 

Ni The initial energy level number A, 

Ji The total angular momentum 7; of the initial level 

Nf The final energy level number Nf 

Jf The total angular momentum Jf of the final level 

Type The electron transition type 

X (A) The transition wavelength A in A 

A (s^*) The emission transition probability A in s^*. The notation aEb means a x 10*’ 

gf The weighted oscillator strength gf. The notation aEb means a x 10*’ 

S The transition line strength S. The notation aEb means a x 10*’ 


9 



Table 1 


Energy levels E (in 10^ cm *), Lande g-factors, radiative lifetimes T (in 10 ®s) and percentage contributions for 4p®4d^, 4p®4d4f and 4p^4d^ configurations of 
. See page 9 for Explanation of Table. _ 


N 

E 

J 

S 

T 



Contribution 



1 

0 

2 

0.762 


74 4p®4d2 3 f 

+21 4p'>4d3 ‘d 




2 

668 

0 

0.000 

2.645E+8 

73 4p®4d2 3p 

+25 4p'54d3 'S 




3 

1411 

3 

1.083 

1.832E+4 

98 4p®4d2 3 f 





4 

1722 

2 

1.184 

3.487E+4 

49 4p'>4d2 3p 

+31 4p^4A^ 'D 

+19 4p'>4d2 3 f 



5 

1819 

1 

1.500 

4.115E+4 

98 4p^4d^ 3p 





6 

1833 

4 

1.092 

1.724E+6 

62 4p'>4d2 ‘g 

+36 4p'^4d3 3 f 




7 

3098 

4 

1.158 

1.293E+4 

62 4p'>4d2 3 f 

+36 4pS4d3 'G 




8 

3304 

2 

1.220 

1.196E+4 

47 4p®4d2 3p 

+46 4p*^4d3 'd 

+5 4p'54d2 3 f 



9 

4071 

0 

0.000 

6.338E+3 

73 4p'>4d2 ‘S 

+25 4p^4A^ 3p 




10 

12542 

0 

0.000 

2.127E+2 

33 4p54d3 ('•f) 

+21 4p34d3 (2 d) 3p<> 

+16 4p34d3 (2 d) 3p° 

+13 4p34d3 (2p) iS“ 

+9 4p34d3 ('tp) 3po 

11 

12561 

2 

1.090 

3.517E-1 

22 4p54d3 ('•f) 5f“ 

+12 4p34d3 (2 d) 3d° 

+8 4p34d3 ('•f) ^D- 

+8 4p34d3 (2p) 3po 

+8 4p34d3 (2 d) 3d° 

12 

12587 

1 

0.836 

2.580E-1 

24 4p54d3 ('•f) ^F" 

+21 4p^4d2 (^F) ’D" 

+10 4p54d2 (2 d) ^D” 

+10 4p^4d2 (^F) ^D" 

+9 4p^4d2 (2 d) ^P" 

13 

12838 

3 

1.005 

1.195E+0 

26 4p54d3 ('•f) 3g° 

+13 4p34d3(^F) ’G" 

+10 4p34d3 (2 d) 3f° 

+10 4p34d3 (2p) 3 d‘’ 

+8 4p34d3 (2 d) 'F” 

14 

13609 

3 

1.197 

3.213E-1 

40 4p54d3 ('•f) ^F” 

+8 4p34d3 (2 d) 3d“ 

+8 4p34d3 ('•f) ’G" 

+6 4p34d3 (^F) 3 d° 

+6 4p34d3 ('•f) 3f° 

15 

13637 

2 

1.102 

3.983E-1 

18 4p54d3 (2 g) 3f° 

+12 4p34d3 (^F) 3 f° 

+10 4p34d3 ('•f) 3d° 

+9 4p34d3 (2p) 3po 

+7 4p34d3 ('tp) 5so 

16 

13638 

1 

1.038 

1.927E-1 

39 4p54d3 ('•f) 

+16 4p34d3 (^F) 3 d‘’ 

+12 4p34d3 ('tp) 3 d° 

+6 4p34d3 (2 f) 3d° 

+5 4p34d3 (2 d) 'P- 

17 

13705 

0 

0.000 

3.715E-1 

47 4p54d3 ('•f) 

+20 4p34d3 (2p) 1$° 

+17 4p34d3 ('tp) 3po 

+8 4p34d3 (2p) 3po 

+5 4p34d3 ('tp) 5 d<> 

18 

13747 

4 

1.105 

1.765E+1 

13 4p54d3 ('•f) 3G“ 

+13 4p34d3 (2 h) 3h° 

+12 4p34d3 (2 g) 3f° 

+11 4p34d3(^F) ’G” 

+9 4p34d3(2G) 'G“ 

19 

13851 

2 

1.486 

1.620E-1 

19 4p54d3 ('•f) 

+17 4p34d3 (^P) 5s<> 

+15 4p34d3 ('tp) 5po 

+14 4p34d3 (2p) 3p<J 

+9 4p34d3 ('•f) 5f° 

20 

13864 

3 

1.165 

5.741E-1 

17 4p54d3 (2 g) 3f° 

+14 4p34d3 (^P) ’d- 

+11 4p34d3 (2 g) 3g‘’ 

+11 4p34d3(2p) Sd" 

+10 4p34d3 (^F) 3 d° 

21 

13910 

4 

1.143 

4.483E-1 

22 4p54d3 ('•f) 5g“ 

+21 4p34d3 (^F) 3 f° 

+15 4p34d3 (2 g) ‘G" 

+8 4p34d3 (^F) 3 f‘’ 

+6 4p34d3 (2 f) 3f° 

22 

14180 

5 

1.167 

2.957E-1 

24 4p54d3 ('•f) 5g° 

+24 4p34d3 (2 g) 2h° 

+11 4p34d3 (2 g) 3g‘> 

+11 4p34d3(2F) 3 g‘> 

+10 4p34d3 (^F) ^F- 

23 

14268 

2 

1.269 

1.818E-1 

16 4p54d3 ('tp) 3 d° 

+14 4p34d3 (4p) 5s° 

+11 4p34d3 (fD) ‘D“ 

+9 4p34d3 (2 f) 3d° 

+7 4p34d3 ('•f) 5f° 

24 

14316 

6 

1.136 

1.783E+7 

44 4p34d3 (2 g) 

+19 4p34d3 (2 h) 3r 

+18 4p34d3 (2 h) ‘P 

+17 4p34d3 (^F) ’G" 


25 

14427 

3 

1.172 

4.366E-1 

22 4p54d3 ('•f) 3g“ 

+16 4p^4d2 (^F) ^D” 

+16 4p54d2 (2p) 3 d° 

+9 4p54d2 (2 g) 2f° 

+8 4p^4d2 ('•p) 5p° 

26 

14447 

4 

1.230 

8.960E-1 

20 4p34d3 ('tp) 5 d° 

+17 4p34d3 (^F) 3 g‘’ 

+14 4p34d3 (2 d) 3f° 

+9 4p34d3 (2 g) 3g° 

+8 4p34d3 ('•f) ^G- 

27 

14499 

1 

1.660 

3.861E-1 

21 4p34d3 ('tp) Spo 

+19 4p34d3 (2p) 3s° 

+14 4p34d3 ('tp) 5po 

+10 4p34d3 (2p) 3p<J 

+9 4p34d3 ('tp) 5 d<> 

28 

14572 

2 

1.332 

2.416E-1 

17 4p34d3 ('tp) 3p« 

+16 4p34d3 (2p) Id- 

+13 4p34d3 (2p) 3 d° 

+11 4p34d3(^F) ’d- 

+10 4p34d3 (4p) 5 d° 

29 

14798 

5 

1.081 

2.610E+0 

27 4p34d3 (2 g) ‘H- 

+23 4p34d3 (2 h) 3h° 

+18 4p34d3 (2 g) 3g‘’ 

+8 4p34d3 (2 h) 3p 

+5 4p34d3 ('•f) 3g‘’ 

30 

14811 

3 

0.958 

1.117E-2 

17 4p34d3 (2 g) ‘F° 

+15 4p34d3 (2 g) 2g“ 

+14 4p34d3 (2 h) 3g“ 

+14 4p'54d4f3G“ 

+6 4p34d3 ('tp) 5 d<> 

31 

14832 

2 

1.174 

4.025E-2 

13 4p34d3 ('•f) 3d° 

+12 4p34d3 (^F) 3 d‘’ 

+12 4p34d3 ('•f) 3f‘> 

+8 4p34d3 (2 d) 3d‘’ 

+8 4p34d3 ('tp) 3po 

32 

14866 

4 

1.185 

5.227E-1 

21 4p34d3 ('tp) 5 d° 

+18 4p34d3 (2 f) ‘G" 

+13 4p34d3 (2 d) 3f° 

+11 4p34d3(^F) 3 g‘> 

+7 4p34d3 (2 h) 'G“ 

33 

14981 

1 

1.425 

4.931E-2 

27 4p34d3 ('tp) 3po 

+17 4p34d3 (2 d) 3p<> 

+12 4p34d3 ('•f) 3d° 

+9 4p34d3 (2p) 3po 

+6 4p34d3 (2p) 3so 

34 

15047 

4 

1.139 

1.002E+0 

21 4p34d3 (2 g) ^G" 

+21 4p34d3 (^F) 5 f° 

+9 4p34d3 (2 g) 2h° 

+9 4p54d3 (2 g) 1g<> 

+9 4p34d3 (2 h) 3g“ 

35 

15143 

3 

1.091 

4.629E-2 

23 4p34d3 (2 h) 3g" 

+15 4p34d3 (4p) ^D- 

+11 4p34d3 ('tp) 3 d° 

+6 4p34d3 (2 d) 3d“ 

+5 4p34d3 (2 d) 'F” 

36 

15336 

2 

0.868 

8.692E-3 

42 4p34d3 (2 g) 3f° 

+12 4p'^4d4f 'D° 

+10 4p34d3 (2 d) ‘D- 

+9 4p'>4d4f3F° 

+5 4p34d3 ('•f) Sd- 

37 

15377 

5 

1.162 

1.388E-1 

34 4p34d3 ('•f) 3g“ 

+16 4p34d3 (^F) 3 f° 

+14 4p34d3 (2 g) 3h“ 

+11 4p34d3(2G) 'H° 

+8 4p34d3 (2 h) 'H° 

38 

15380 

4 

1.124 

5.081E-2 

15 4p54d3 (^F) ^F” 

+14 4p^4d2 (2 h) 2h° 

+11 4p54d2 ('•f) ^F” 

+10 4p^4d2 (2 f) ^G” 

+10 4p54d2 (2 h) ^G" 

39 

15448 

2 

1.374 

5.112E-2 

15 4p34d3 ('tp) 5po 

+11 4p34d3(2p) Sd" 

+11 4p34d3 ('tp) 5s<> 

+8 4p34d3 (2 f) 3d° 

+8 4p34d3 (2p) 3po 

40 

15471 

3 

1.144 

4.629E-2 

25 4p34d3 (2 f) 3f“ 

+12 4p34d3 (2 f) 3d‘’ 

+11 4p34d3 (2 h) 3g‘’ 

+9 4p34d3 (2 d) 3d“ 

+8 4p34d3 (2 d) 3d° 

41 

15613 

5 

1.213 

2.044E-1 

29 4p34d3 ('•f) ^f- 

+25 4p34d3 (^F) 3 g‘> 

+19 4p34d3 (2 h) 3h‘’ 

+114p34d3(2H)3G“ 


42 

15620 

6 

1.181 

2.224E+4 

48 4p34d3 ('•f) 3g“ 

+28 4p34d3 (2 h) 3i° 

+16 4p34d3 (2 h) ‘P 
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Table 1 (continued) 


N 

E 

J 

g 

T 



Contribution 



43 

15621 

3 

1.324 

7.605E-2 

35 4p54d3 (4p) 5po 

+7 4p54d2 (2 d) 2f° 

+7 4p'54d4f ^F” 

+6 4p54d2 (4p) 3 d° 

+6 4p54d2 (fD) 'F- 

44 

15692 

1 

0.837 

2.554E-3 

25 4p54d3 (^F) 

+17 4p54d2 (2p) 3p° 

+13 4p54d2 (2p) 'po 

+11 4p54d2(2D) 2p<> 

+8 4p54d2 ('tp) 3 d<> 

45 

15693 

4 

1.204 

1.368E-1 

39 4p54d3 (fD) 3 f° 

+15 4p54d2 (2 f) 2f° 

+9 4p54d2 (2 f) ‘G" 

+9 4p54d2 (^F) ^F” 

+7 4p54d2 (2 h) 2g“ 

46 

15741 

2 

0.943 

3.829E-2 

35 4p54d3 (2 f) 

+21 4p54d2 (2 f) 2f° 

+5 4p54d2 ('•f) 2f° 



47 

15754 

1 

0.808 

2.190E-2 

37 4p54d3 (^P) 

+13 4p54d2 (2 f) ^D” 

+12 4p54d2 (2 d) ^D” 

+9 4p54d2 (2 d) ‘P° 

+5 4p^4d2 (2p) 3p<J 

48 

15760 

3 

1.267 

2.987E-1 

28 4p54d3 (fD) ^D- 

+114p54d2 (^P) 3 d‘’ 

+10 4p54d2 ('•f) ^f” 

+9 4p54d2 (2 f) 3f‘> 

+8 4p54d2 ('tp) 5 d° 

49 

15779 

4 

1.240 

2.069E-1 

29 4p54d3 (4p) 5 d° 

+20 4p54d2 (2 d) 2f° 

+14 4p54d2 (2 f) 'G“ 

+8 4p54d2 (‘‘F) 2 g“ 

+7 4p54d2 (2 f) 3g“ 

50 

15872 

5 

1.156 

8.474E-2 

53 4p54d3 (2 f) ^0“ 

+13 4p54d2 (2 h) ‘H° 

+7 4p54d2 ('•f) 5g° 

+6 4p®4d4f2G° 


51 

15921 

7 

1.143 

5.279E+4 

98 4p54d3 (2 h) 3i° 





52 

15989 

1 

0.897 

6.490E-3 

22 4p54d3 (2 f) 3d° 

+18 4p'>4d4f2D° 

+13 4p54d2 (2 d) 2p“ 

+9 4p54d2 (2 d) ‘P° 

+7 4p54d2 (2 d) ‘P° 

53 

16024 

6 

1.126 

3.92 lE+4 

67 4p54d3 (2 h) 3h° 

+21 4p54d2 (2 h) ‘I° 

+7 4p54d2 (2 h) 2i“ 



54 

16111 

0 

0.000 

3.501E-2 

314p54d3(2p) ‘8° 

+18 4p54d2 (2 d) 2p° 

+15 4p54d2 (2p) 3po 

+13 4p54d2 (‘*P) 3p° 

+7 4p'>4d4f2p° 

55 

16252 

0 

0.000 

8.703E-1 

49 4p54d3 (2 d) 2p° 

+29 4p54d2 (^P) 3p° 

+114p54d2 ('•f) 3d° 

+5 4p54d2 (‘*P) 3 d° 


56 

16354 

4 

0.956 

3.933E-2 

38 4p®4d4f2H° 

+27 4p'>4d4f‘G“ 

+10 4p54d2(2H) 2 g° 

+8 4p54d2(2H) >G° 


57 

16408 

3 

1.152 

3.619E-2 

114p54d2(4F)5D° 

+11 4p54d2 (2 d) ‘F° 

+114p54d2(4F)2G“ 

+9 4p®4d4f2D° 

+9 4p54d2 (^F) 2 d° 

58 

16524 

2 

1.086 

1.644E-2 

16 4p®4d4f'D° 

+9 4p®4d4f2F“ 

+8 4p54d2 (2 g) 2f° 

+8 4p54d2(2D) 'D® 

+7 4p54d2 (2 d) 2p° 

59 

16631 

4 

1.114 

1.089E-1 

19 4p54d2 (fD) 3 f“ 

+10 4p54d2 (2 f) 2g° 

+10 4p54d2(2F) 2 f° 

+9 4p54d2 (2 h) 2g° 

+7 4p54d2 (2 h) 2h“ 

60 

16654 

5 

1.093 

7.212E-2 

23 4p54d2 (2 h) 'H° 

+17 4p54d2 (2 g) 2g“ 

+16 4p54d2(2F)2G“ 

+15 4p^4d2 (2 g) 2h° 

+7 4p54d2 (2 h) 2i“ 

61 

16689 

3 

1.192 

1.235E-2 

25 4p®4d4f 2 f“ 

+13 4p54d2 (2p) 3 d° 

+114p54d2(4p)3p° 

+10 4p54d2 (2 f) 2f“ 

+8 4p54d2 (^F) 2 f“ 

62 

16732 

1 

1.253 

1.684E-1 

31 4p54d2 (2 d) 2p° 

+13 4p54d2 (fD) 2 d° 

+114p54d2(2D) 'P° 

+9 4p54d2 (2p) 3s° 

+6 4p54d2 (4p) 3p° 

63 

16808 

2 

1.151 

2.55 lE-2 

12 4p54d2(2p) 1 d° 

+11 4p54d2 (fD) ‘D° 

+114p54d2(2D) ^D” 

+11 4p''4d4f2p° 

+7 4p54d2 (2 d) 2f° 

64 

16906 

2 

1.100 

3.329E-3 

16 4p54d2(2p)3po 

+14 4p'>4d4f2D° 

+13 4p54d2 (2 f) 2d° 

+8 4p®4d4f 'D° 

+7 4p54d2 (^F) 2 d° 

65 

16975 

2 

0.952 

2.234E-3 

32 4p®4d4f2F“ 

+10 4p'>4d4f‘D“ 

+9 4p54d2 ("tp) 3 d‘> 

+8 4p54d2 (2 f) 2d“ 

+6 4p54d2 (4p) 3 d° 

66 

16997 

3 

1.080 

1.647E-2 

15 4p54d2 (2 g) 'F“ 

+12 4p54d2 (fD) 2 f° 

+114p54d2(2H)2G° 

+10 4p54d2 (2 g) 2f° 

+7 4p'>4d4f ‘F° 

67 

17029 

5 

1.155 

9.750E-2 

16 4p54d2(2G) 'H° 

+14 4p54d2 (2 g) 2g“ 

+14 4p54d2(2F)2G“ 

+12 4p'>4d4f2G“ 

+11 4p54d2(2H) 2 h° 

68 

17095 

6 

1.191 

9.904E+3 

48 4p54d2 (2 g) 2h° 

+30 4p54d2 (‘‘F) 5 g° 

+10 4p54d2(2H) >1° 

+6 4p54d2 (2 h) 2i° 


69 

17123 

4 

0.986 

1.390E-2 

45 4p®4d4f 2 h° 

+11 4p'>4d4f2F° 

+8 4p'>4d4f‘G“ 

+6 4p54d2 (2 f) 2f° 


70 

17156 

1 

1.171 

6.878E-3 

22 4p®4d4f2p“ 

+20 4p54d2 (2 d) 2p° 

+17 4p54d2 (2 d) 2p° 

+16 4p54d2 (2 f) 2d° 

+8 4p'>4d4f 2 d° 

71 

17213 

3 

1.086 

2.292E-2 

19 4p54d2 (2 f) ‘F° 

+13 4p54d2 (fD) 2 f° 

+13 4p54d2 (2 d) 'F“ 

+8 4p54d2 (2 f) 2d° 

+7 4p54d2 (2 g) 2f° 

72 

17373 

0 

0.000 

8.779E-3 

53 4p54d2 (2 d) 2p° 

+27 4p'>4d4f 2p° 

+9 4p54d2 (2 d) 2p° 



73 

17400 

2 

1.123 

2.424E-3 

16 4p54d2(2D) 2 d° 

+114p54d2 (2D)2p° 

+10 4p54d2(4F)5F° 

+10 4p'>4d4f2F° 

+10 4p54d2(‘*P) 3 d° 

74 

17503 

2 

1.104 

7.668E-3 

24 4p54d2 (2 d) 2d° 

+9 4p54d2 (2 d) 2f“ 

+9 4p54d2 (2 d) ‘D° 

+9 4p54d3(2D) 'D° 

+7 4p''4d4f 2p° 

75 

17620 

4 

1.120 

6.590E-3 

34 4p®4d4f 'G° 

+214p54d2 (fD) 2 f° 

+8 4p54d2 (2 f) 2f“ 

+7 4p®4d4f2H° 


76 

17635 

5 

1.044 

1.454E-2 

87 4p®4d4f2H° 





77 

17637 

1 

1.488 

1.475E-3 

23 4p54d2 (4p) 5po 

+19 4p54d2 (‘‘P) 3s“ 

+10 4p54d2(2p)3po 

+7 4p54d2 (‘‘P) 3 d“ 

+6 4p54d2 (2 d) ‘P° 

78 

17670 

2 

1.233 

1.311E-2 

18 4p54d2(2D) 2p° 

+13 4p54d2 (fD) ‘D° 

+10 4p®4d4f2p“ 

+8 4p54d2 (2 f) 2f° 

+8 4p54d2 (4p) 3 d° 

79 

17787 

3 

1.094 

1.989E-3 

29 4p®4d4f2F“ 

+8 4p54d2(2D) 'F“ 

+8 4p'>4d4f 2 d° 

+8 4p54d2 (2 g) 2g° 

+7 4p54d2 (^F) 5 d° 

80 

17863 

4 

1.111 

2.616E-3 

27 4p®4d4f2F“ 

+13 4p54d2 (2 f) 'G“ 

+12 4p®4d4f2G° 

+114p54d2 (2 h)2h° 

+8 4p54d2 (2 f) 2g“ 

81 

17999 

4 

1.195 

3.779E-2 

28 4p54d2 (2 d) 2f“ 

+12 4p'>4d4f2F° 

+8 4p54d2 (2 g) ‘G“ 

+8 4p54d2 (2 g) 2f° 

+6 4p54d2 (^F) 2 f“ 

82 

18291 

3 

1.163 

1.012E-3 

12 4p54d2(2D) 'F“ 

+9 4p54d2 (2 f) ‘F° 

+8 4p'>4d4f 2 f° 

+8 4p54d2 (‘‘F) 2 d“ 

+7 4p54d2 (4p) 3 d° 

83 

18435 

2 

1.303 

1.236E-3 

31 4pf>4d4f 2p° 

+15 4p'>4d4f2D° 

+7 4p54d2 (2 d) ‘D° 

+6 4p54d2 (‘*P) 3 d° 


84 

18497 

3 

1.178 

1.173E-2 

22 4p54d2 (2 d) 2d° 

+114p54d2 (2p) 3 d° 

+9 4p'>4d4f2D° 

+8 4p®4d4f 'F“ 

+7 4p54d2 (2 f) 2f“ 

85 

18621 

6 

1.167 

2.517E+4 

95 4p64d4f 3 h° 
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Table 1 (continued) 


N 

E 

J 

g 

T 



Contribution 



86 

18704 

3 

0.852 

4.613E-4 

50 4p® 404130° 

+14 4p*^4d4f 'F° 

+11 4p34d3 (2 h) 3g° 

+6 4p34d3 (2 g) ‘F° 


87 

18804 

1 

0.986 

9.715E-4 

24 4p®4d4f3p<> 

+23 4p''4d4f 3 d° 

+19 4p34d3 (2 d) 'P° 

+8 4p34d3 (2 d) 3d° 

+7 4p34d3 (2p) ip° 

88 

18901 

1 

0.939 

1.085E-3 

35 4pf>4d4f >P° 

+19 4p34d3 (2 f) 3d° 

+8 4p34d3 ('•P) 3p° 

+7 4p34d3 (2 d) 3p“ 

+7 4p34d3 (4p) 3 d° 

89 

19348 

4 

1.032 

7.385E-4 

51 4p64d4f 3 g° 

+10 4p34d3 (2 h) ‘G“ 

+9 4p34d3 (2 g) 3h° 

+8 4p34d3 (2 h) 3g° 

+6 4p''4d4f ‘G“ 

90 

19400 

3 

1.178 

9.928E-4 

114p34d3(^F)3D° 

+10 4p34d3 (fD) 3 d° 

+10 4p34d3(fD) 3 f“ 

+9 4p34d3(fD) 'F“ 

+8 4p'’4d4f ‘F° 

91 

19452 

0 

0.000 

9.154E-4 

55 4pf>4d4f 3p° 

+13 4p34d3 (2 d) 3p° 

+12 4p34d3 (4p) 3 d° 

+6 4p34d3(2p) ‘8° 

+5 4p34d3 (2 d) 3p° 

92 

19456 

3 

1.076 

9.456E-4 

15 4p64d4f 1 f“ 

+13 4p'>4d4f3D° 

+12 4p34d3(2G) 3 f“ 

+12 4p'>4d4f3F° 

+10 4p®4d4f3G° 

93 

19486 

1 

1.028 

8.634E-4 

24 4p®4d4f3D° 

+21 4p'>4d4f3p° 

+8 4p34d3 (4p) 3 d° 

+8 4p34d3 (2p) 3 d° 

+6 4p34d3 (2 f) 3d° 

94 

19496 

2 

0.992 

8.626E-4 

25 4p®4d4f 3 d° 

+14 4p'>4d4f3F° 

+13 4p®4d4f'D° 

+8 4p34d3 (‘‘F) 3 g“ 

+7 4p34d3 (2 f) 3d° 

95 

19552 

5 

1.133 

9.207E-4 

56 4p®4d4f3G° 

+12 4p'>4d4f‘H° 

+6 4p34d3 (2 h) ‘H° 



96 

19636 

4 

1.168 

1.177E-3 

25 4p®4d4f 3 f“ 

+13 4p34d3 (‘‘F) 3 d° 

+9 4p54d3 (2 g) ‘0° 

+7 4p34d3 (2 h) 3h° 

+7 4p'>4d4f ‘G“ 

97 

19771 

1 

1.375 

1.185E-3 

19 4p34d3 (2p) 3s° 

+14 4p34d3 (■*?) 3po 

+13 4p34d3 (2 d) 3d° 

+12 4p34d3 (2p) ip° 

+11 4p®4d4f3p“ 

98 

19828 

2 

1.199 

1.430E-3 

21 4p®4d4f3D° 

+21 4p'>4d4f3p° 

+16 4p®4d4f'D° 

+6 4p34d3 (2 d) 3d° 

+6 4p34d3 (2 f) 3f“ 

99 

19945 

5 

1.047 

1.254E-3 

59 4p64d4f 1 h° 

+17 4p'>4d4f3G“ 

+7 4p34d3 (2 h) 3i“ 

+5 4p34d3 (2 g) 3g° 


100 

19977 

3 

1.158 

1.349E-3 

38 4p®4d4f3D° 

+28 4p'>4d4f ‘F° 

+5 4p34d3 (2 f) 3f“ 



101 

20714 

1 

0.908 

1.360E-3 

47 4p®4d4f‘P° 

+18 4p34d3 (2 d) 3d° 

+7 4p'^4d4f 3 d° 

+6 4p34d3 (fD) ‘P° 


102 

22010 

2 

0.777 

4.036E-4 

20 4p34d3 ('•f) 3f° 

+18 4p34d3(^F) 50° 

+11 4p34d3 (2 d) 3f° 

+10 4p34d3 (2 d) 3f° 

+6 4p34d3 (2 d) 'D° 

103 

22602 

1 

0.766 

5.919E-4 

26 4p34d3 ('•f) 3d° 

+14 4p34d3 (^P) ’d” 

+14 4p34d3 (2p) 3 d° 

+13 4p34d3 (^F) 3 f° 

+6 4p'^4d4f3D° 

104 

22609 

2 

0.994 

7.282E-4 

21 4p34d3 ('•f) 5g“ 

+11 4p34d3(^F) ^D- 

+10 4p34d3 ('•f) 3f° 

+7 4p34d3 (4p) 3 d° 

+6 4p34d3 ('tp) 3po 

105 

22656 

3 

0.985 

7.449E-4 

31 4p34d3 ('•f) 3g“ 

+14 4p34d3 (^F) 3 f° 

+8 4p34d3 ('•f) 3g° 

+7 4p34d3 (2 g) 3g° 

+6 4p34d3 (2 d) 3f° 

106 

22764 

0 

0.000 

8.180E-4 

37 4p34d3 (2p) 3p° 

+27 4p34d3 (4p) ’d- 

+12 4p34d3 ('tp) 3po 

+12 4p34d3 (2p) is“ 

+7 4p'54d4f 3p° 

107 

22883 

4 

1.025 

8.402E-4 

22 4p34d3 (2 g) ^H- 

+13 4p34d3(^F) 50° 

+12 4p34d3 (2 g) 30° 

+12 4p34d3 (^F) 30° 

+6 4p34d3 (2 h) 3g“ 

108 

22999 

5 

1.052 

8.796E-4 

16 4p34d3 (2 h) 3p 

+15 4p34d3 (2 g) 'H° 

+14 4p34d3 (2 g) 3h° 

+13 4p34d3 (2 h) 'H° 

+10 4p34d3 (^F) 3 g° 

109 

23412 

1 

0.975 

2.707E-4 

19 4p34d3 ('•f) 3d° 

+16 4p34d3 (^P) ’d- 

+7 4p34d3 ('•P) 3 d‘’ 

+7 4p34d3 (2 d) ‘P° 

+6 4p34d3 (2p) 3 d<> 

110 

23505 

3 

1.291 

2.768E-3 

20 4p34d3 ('•f) 3f° 

+15 4p34d3 (^F) ’d- 

+12 4p34d3 ('tp) 3 d° 

+12 4p34d3 (^F) 3 d‘’ 

+7 4p34d3 ('tp) 5 d<> 

111 

23616 

2 

1.462 

3.658E-3 

22 4p34d3 ('tp) 5po 

+14 4p34d3 (4p) 5s<> 

+13 4p34d3 ('tp) 3po 

+12 4p34d3 (^F) 3 d‘’ 

+9 4p34d3 ('•f) 5f° 

112 

23627 

4 

1.069 

1.526E-2 

20 4p34d3 ('•f) 3g“ 

+13 4p34d3 (^F) 30° 

+11 4p34d3 ('•f) ^f- 

+11 4p34d3(2G) 3 h° 

+10 4p34d3 (2 h) 3h‘’ 

113 

23832 

2 

1.083 

7.200E-4 

12 4p34d3 (2 f) 3f° 

+10 4p34d3 (2 f) ‘D- 

+10 4p34d3 (2 d) 3d° 

+8 4p34d3 (2 f) 3d° 

+8 4p34d3 (2 d) 3f° 

114 

23860 

1 

1.002 

2.433E-3 

26 4p34d3 ('tp) 5 d° 

+18 4p34d3 (2p) 3 d‘’ 

+16 4p34d3 (2 d) 3d‘’ 

+13 4p34d3 (2 d) ‘P- 

+6 4p34d3 ('tp) 3po 

115 

23861 

0 

0.000 

2.131E-1 

44 4p34d3 ('tp) 5 d° 

+31 4p34d3 (2p) 3po 

+12 4p34d3 (2p) 's° 

+10 4p34d3 (4p) 3p° 


116 

23924 

5 

1.063 

1.718E-2 

33 4p34d3 (2 h) 3i° 

+19 4p34d3 (2 h) 3h° 

+17 4p34d3 ('•f) 3g° 

+10 4p34d3 (2 h) 3g“ 

+9 4p34d3 ('•f) ’g- 

117 

24024 

2 

1.203 

1.290E-3 

24 4p34d3 ('tp) 5 d° 

+16 4p34d3 (^P) 3 d‘’ 

+12 4p34d3 (2 d) 3f° 

+8 4p34d3 (4p) 3p<> 

+6 4p34d3 ('•f) ’g- 

118 

24128 

3 

1.078 

1.163E-3 

14 4p34d3 (fD) 3 f° 

+10 4p34d3 (2 d) 'F° 

+10 4p34d3 (2 g) 3g° 

+9 4p34d3 (4p) 3 d° 

+9 4p34d3 ('•f) ^G- 

119 

24301 

4 

1.008 

6.41 lE-3 

27 4p34d3 (2 g) ^H- 

+20 4p34d3 (2 f) 3g° 

+13 4p34d3 (2 f) 'G“ 

+10 4p34d3 (2 g) 'G“ 

+10 4p34d3 (2 f) 3f‘’ 

120 

24329 

6 

1.055 

9.110E+1 

38 4p34d3 (2 h) 3p 

+33 4p34d3 (2 h) 'I° 

+27 4p34d3 (2 h) 3h° 



121 

24428 

3 

1.000 

7.098E-4 

36 4p34d3 (2 f) 3g“ 

+11 4p34d3(2D) 'F° 

+10 4p34d3 (2 f) 3f° 

+10 4p34d3 (2 d) 3f‘’ 

+8 4p34d3 (2 f) ‘F° 

122 

24686 

4 

1.144 

2.767E-4 

19 4p34d3 ('•f) 3f° 

+15 4p34d3 (2 h) 'G“ 

+15 4p34d3 (2 g) 3f° 

+11 4p34d3(2G) 'G“ 

+11 4p34d3 (^F) 3 d° 

123 

24698 

2 

1.002 

4.645E-4 

17 4p34d3 (fD) 3 f° 

+13 4p34d3 (^F) 3 d‘’ 

+9 4p34d3 (fD) 'D° 

+7 4p34d3 (^F) 3 f° 

+6 4p34d3 (2 f) 3f° 

124 

24764 

3 

1.137 

3.127E-4 

11 4p34d3 (2 f) 3d° 

+11 4p34d3(^F) 3 f° 

+10 4p34d3 (2 g) ‘F° 

+8 4p34d3 (2 f) 3f° 

+7 4p34d3 (2 g) 3f° 

125 

24879 

1 

1.578 

2.575E-4 

31 4p34d3 ('tp) 3s° 

+16 4p34d3 (4p) 5p° 

+13 4p34d3 (2p) 'po 

+13 4p34d3 (2p) 3 d‘’ 

+9 4p34d3 (2p) 3so 

126 

24972 

2 

1.003 

8.096E-4 

33 4p34d3 (2 d) 3f° 

+12 4p34d3 (2p) 3 d‘’ 

+9 4p34d3 (2 d) 3p<> 

+9 4p34d3 (2 d) 3d‘’ 

+8 4p34d3 (fD) 'D° 

127 

25245 

4 

1.250 

4.130E-3 

24 4p34d3 ('•f) 3d° 

+23 4p34d3 (2 g) 3f° 

+14 4p34d3 (2 g) 3g° 

+10 4p34d3 (^F) 3 f° 

+9 4p34d3 ('•f) 5f° 


25437 

2 

1.610 


12 4p^(3p)4d^(3D)2p 

+7 4p^(3p)4d''(3p) 3p 

+7 4p''(3p)4d^(3D) 2 d 

+6 4p^(3p)4d''(3p) 3p 

+6 4p''(3p)4d^(3p) 5$ 
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Table 1 (continued) 


N 

E 

J 

S 

T 



Contribution 



128 

25662 

5 

1.162 

4.767E-4 

39 4p54d3 (2 h) 

+18 4p54d3 (^F) ^G" 

+13 4p54d2 (2 h) ‘H- 

+10 4p34d3 (2 h) 3h° 

+6 4p34d2 ('•f) 3g‘> 

129 

25774 

1 

1.478 

4.479E-3 

27 4p54d3 (2p) 3p“ 

+20 4p54d3 (2p) 3s<> 

+12 4p54d2 (2p) 'po 

+9 4p54d3 (4p) Spo 

+9 4p34d2 (2 d) 3d° 

130 

25784 

4 

1.101 

3.889E-4 

15 4p54d3 ('•f) 

+13 4p54d3(2H) ‘G“ 

+11 4p54d2(2F) 'G“ 

+10 4p34d3 (2 g) ^F” 

+9 4p34d2 (2 f) ^G- 

131 

25835 

3 

1.126 

3.791E-4 

15 4p54d3 (fD) ‘F° 

+14 4p54d3 (2 g) 'F” 

+12 4p54d2 (2 d) 2f° 

+10 4p34d3 (^F) ^D- 

+9 4p34d2 (2 d) 3d° 

132 

25857 

2 

1.314 

7.192E-4 

14 4p54d3 (fD) 3p° 

+13 4p^4d3 (^P) 3p° 

+11 4p54d2 (2 d) ^D” 

+7 4p54d2 (2 d) 2p° 

+6 4p34d2 (2p) ^D" 

133 

25920 

1 

1.175 

3.516E-4 

18 4p54d3 (2p) 3 d° 

+15 4p54d3 (^P) 3s° 

+14 4p54d2 (2p) 'po 

+11 4p34d3(2D) 'P- 

+9 4p34d2 ('tp) 5po 

134 

25924 

5 

1.072 

2.209E-3 

18 4p54d3 (2 g) ^H- 

+17 4p54d3 (2 g) 'H° 

+16 4p54d2 (2 g) ^G" 

+13 4p34d3 (2 h) 'H° 

+12 4p34d2 (2 h) 2p 

135 

26049 

3 

1.197 

3.999E-4 

30 4p54d3 (2 f) 3d° 

+23 4p54d3 (¥) ‘F° 

+15 4p54d2 ('tp) 3 d° 



136 

26133 

2 

0.984 

1.226E-2 

31 4p54d3 (fD) ^F” 

+14 4p54d3 (2p) 

+13 4p54d3 (2 d) ‘D“ 

+10 4p34d3 (2p) Id- 

+5 4p34d2 (fD) 3 f‘’ 


26229 

0 

0.000 


18 4p^(‘S)4d^(3p)3p 

+14 4p''('S)4d‘'(5D)5D 

+12 4p^(‘S)4d^(3p)3p 

+8 4p^(3p)4d''(3p) 5 d 

+8 4p''(2p)4d^(3D) 2 f 

137 

26292 

2 

1.128 

9.250E-4 

19 4p54d3 (fD) 3p° 

+14 4p54d3 (¥) 3 f° 

+14 4p54d3 (2 d) 3d“ 

+13 4p34d3 (2 f) ‘D- 

+9 4p34d2 (2 f) ^d- 


26382 

3 

1.578 


18 4p^(3p)4d^(|D)''P 

+18 4p''(3p)4d‘'(|D) ■'D 

+9 4p''(3p)4d^(^D) 2 f 

+7 4p^(‘D)4d^(|D) 3 d 

+6 4p''(2p)4d^(|P)3D 


26514 

2 

1.581 


27 4p^(3p)4d^(|D)’P 

+5 4p^(‘D)4d^(|D) 5p 




138 

26519 

3 

1.071 

7.106E-3 

25 4p54d3 (fD) ^F” 

+22 4p54d3 (2 d) 'F” 

+16 4p54d3 (2 f) 3g“ 

+14 4p34d3 (2 d) 3d° 

+6 4p34d2 (2 f) ‘F° 


26755 

4 

1.395 


13 4p^(3p)4d^(|D)''D 

+10 4p''(3p)4d‘'(|D)2p 

+7 4p''(‘D)4d‘'(|D)5D 

+7 4p^(3p)4d''(|D) 5 d 

+5 4p''(2p)4d^(|D) 2 f 

139 

26769 

1 

0.876 

4.002E-4 

36 4p54d3 (fD) ‘P° 

+28 4p54d3 (2 d) 2d° 

+8 4p34d3 (2 d) 3d° 

+8 4p34d3 (2 d) 3p° 

+5 4p34d2 (2 d) 'P- 


26787 

3 

1.349 


8 4p''(3p)4d^(5D) ^P 

+6 4p^(2p)4d‘'(2D) 5 d 

+6 4p''(3p)4d^(5D) 3 f 

+5 4p^(3p)4d‘*(3G) 3 f 



26865 

1 

0.618 


11 4p^(‘D)4d‘'(|D)5F 

+8 4s4p*^4d2(^F)^F‘= 

+8 4p''(2p)4d^(|G) ^F 

+6 4p^(2p)4d''(|D) 2 d 

+5 4p''(2p)4d^(|D) 3 f 


26875 

2 

0.855 


14 4p^(3p)4d^(|H)5G 

+8 4p^(‘D)4d\^H) 2 f 

+7 4p''(3p)4d\^G) 2 f 

+5 4p^(‘D)4d\^G) 'D 



26970 

4 

1.284 


14 4p^(3p)4d^(|D)''F 

+8 4p^(2p)4d''(|D) 5 f 

+6 4p''(‘D)4d‘'(|D)5G 

+6 4p^(2p)4d''(|P) 3 d 

+5 4p''(‘D)4d‘'(|D) 3 f 


26987 

5 

1.202 


10 4p^(3p)4d^(|F)5F 

+6 4p^(2p)4d''(|D)2D 

+6 4p''(3p)4d^(‘G)2G 

+5 4p^(‘D)4d^(2F) 2 g 

+5 4p''(2p)4d^(3G)3G 
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Table 2 


Parameters of electron transitions between the levels of 4p^4d^, 4p^4d4f and 4p^4d^ configurations of See page 9 for Explanation of Table. 


N, 

J. 

Nf 

If 

Type 

A (A) 

A(s-‘) 

gf 

S 

2 

0 

1 

2 

E2 

1496 

3.78E+00 

1.27E-09 

2.53E-02 

3 

3 

1 

2 

Ml 

708.9 

5.46E+04 

2.88E-05 

5.05E+00 

4 

2 

1 

2 

Ml 

580.8 

2.84E+04 

7.19E-06 

1.03E+00 

5 

1 

2 

0 

Ml 

869.2 

2.04E+04 

6.93E-06 

1.49E+00 



1 

2 

Ml 

549.8 

3.84E+03 

5.23E-07 

7.11E-02 

6 

4 

3 

3 

Ml 

2368 

5.61E+02 

4.25E-06 

2.49E+00 



1 

2 

E2 

545.6 

1.85E+01 

7.45E-09 

7.21E-03 

7 

4 

3 

3 

Ml 

592.5 

6.14E+04 

2.91E-05 

4.26E+00 



6 

4 

Ml 

790.3 

1.59E+04 

1.34E-05 

2.62E+00 

8 

2 

4 

2 

Ml 

632.1 

4.90E+04 

1.47E-05 

2.29E+00 



5 

1 

Ml 

673.4 

2.10E+04 

7.15E-06 

1.19E+00 



3 

3 

Ml 

528.2 

1.30E+04 

2.73E-06 

3.57E-01 

9 

0 

5 

1 

Ml 

444.1 

1.57E+05 

4.64E-06 

5.10E-01 

10 

0 

5 

1 

El 

93.26 

4.70E+06 

6.13E-06 

1.88E-06 

11 

2 

1 

2 

El 

79.61 

2.35E+09 

l.llE-02 

2.92E-03 



5 

1 

El 

93.09 

2.45E+08 

1.59E-03 

4.88E-04 



3 

3 

El 

89.68 

1.86E+08 

1.12E-03 

3.31E-04 



4 

2 

El 

92.26 

6.13E+07 

3.91E-04 

1.19E-04 

12 

1 

2 

0 

El 

83.91 

2.95E+09 

9.33E-03 

2.58E-03 



5 

1 

El 

92.87 

4.17E+08 

1.62E-03 

4.95E-04 



1 

2 

El 

79.45 

3.78E+08 

1.07E-03 

2.80E-04 



4 

2 

El 

92.04 

1.28E+08 

4.87E-04 

1.47E-04 

13 

3 

3 

3 

El 

87.51 

4.81E+08 

3.87E-03 

l.llE-03 



1 

2 

El 

77.89 

1.96E+08 

1.25E-03 

3.20E-04 



6 

4 

El 

90.86 

1.46E+08 

1.27E-03 

3.80E-04 

14 

3 

3 

3 

El 

81.98 

9.00E+08 

6.35E-03 

1.71E-03 



1 

2 

El 

73.48 

7.74E+08 

4.39E-03 

1.06E-03 



6 

4 

El 

84.92 

7.74E+08 

5.86E-03 

1.64E-03 



4 

2 

El 

84.12 

5.54E+08 

4.11E-03 

1.14E-03 



8 

2 

El 

97.04 

9.12E+07 

9.01E-04 

2.88E-04 



7 

4 

El 

95.14 

1.85E+07 

1.76E-04 

5.50E-05 

15 

2 

3 

3 

El 

81.79 

1.48E+09 

7.40E-03 

1.99E-03 



5 

1 

El 

84.61 

9.17E+08 

4.92E-03 

1.37E-03 



4 

2 

El 

83.92 

7.91E+07 

4.18E-04 

1.15E-04 



8 

2 

El 

96.77 

3.82E+07 

2.68E-04 

8.53E-05 

16 

1 

1 

2 

El 

73.33 

1.78E+09 

4.29E-03 

1.04E-03 



5 

1 

El 

84.61 

1.71E+09 

5.49E-03 

1.53E-03 



2 

0 

El 

77.10 

1.58E+09 

4.24E-03 

1.08E-03 



8 

2 

El 

96.77 

1.07E+08 

4.49E-04 

1.43E-04 

17 

0 

5 

1 

El 

84.13 

2.69E+09 

2.86E-03 

7.91E-04 

18 

4 

3 

3 

El 

81.06 

3.45E+07 

3.06E-04 

8.16E-05 



6 

4 

El 

83.93 

1.49E+07 

1.42E-04 

3.91E-05 



7 

4 

El 

93.91 

7.26E+06 

8.64E-05 

2.67E-05 
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Table 2 (continued) 


N, 

J. 

Nf 

If 

Type 

A (A) 

A(s-‘) 

gf 

5 

19 

2 

5 

1 

El 

83.11 

3.12E+09 

1.62E-02 

4.42E-03 



4 

2 

El 

82.44 

1.76E+09 

8.95E-03 

2.43E-03 



1 

2 

El 

72.20 

6.89E+08 

2.69E-03 

6.40E-04 



3 

3 

El 

80.38 

6.03E+08 

2.92E-03 

7.72E-04 

20 

3 

6 

4 

El 

83.11 

1.15E+09 

8.32E-03 

2.28E-03 



4 

2 

El 

82.35 

3.81E+08 

2.71E-03 

7.35E-04 



3 

3 

El 

80.30 

1.41E+08 

9.51E-04 

2.51E-04 



8 

2 

El 

94.69 

5.44E+07 

5.12E-04 

1.60E-04 

21 

4 

3 

3 

El 

80.01 

1.35E+09 

1.16E-02 

3.07E-03 



7 

4 

El 

92.49 

5.14E+08 

5.93E-03 

1.81E-03 



6 

4 

El 

82.80 

3.69E+08 

3.41E-03 

9.30E-04 

22 

5 

6 

4 

El 

80.99 

3.38E+09 

3.65E-02 

9.75E-03 

23 

2 

1 

2 

El 

70.09 

4.47E+09 

1.65E-02 

3.80E-03 



4 

2 

El 

79.70 

4.47E+08 

2.13E-03 

5.58E-04 



5 

1 

El 

80.33 

3.57E+08 

1.73E-03 

4.57E-04 



8 

2 

El 

91.20 

1.24E+08 

7.74E-04 

2.33E-04 



3 

3 

El 

77.78 

9.97E+07 

4.52E-04 

1.16E-04 

24 

6 

22 

5 

Ml 

7341 

2.52E+01 

2.64E-06 

4.80E+00 



6 

4 

E3 

80.11 

1.66E+01 

2.08E-10 

1.46E-02 



3 

3 

E3 

77.49 

1.41E+01 

1.65E-10 

9.75E-03 

25 

3 

6 

4 

El 

79.41 

1.50E+09 

9.91E-03 

2.59E-03 



1 

2 

El 

69.32 

4.10E+08 

2.07E-03 

4.71E-04 



7 

4 

El 

88.28 

2.78E+08 

2.27E-03 

6.61E-04 



8 

2 

El 

89.91 

5.74E+07 

4.87E-04 

1.44E-04 



3 

3 

El 

76.83 

3.12E+07 

1.94E-04 

4.89E-05 

26 

4 

6 

4 

El 

79.28 

7.00E+08 

5.93E-03 

1.55E-03 



3 

3 

El 

76.71 

3.97E+08 

3.15E-03 

7.96E-04 



7 

4 

El 

88.12 

1.95E+07 

2.04E-04 

5.92E-05 

27 

1 

5 

1 

El 

78.86 

9.80E+08 

2.74E-03 

7.12E-04 



4 

2 

El 

78.26 

9.39E+08 

2.59E-03 

6.66E-04 



8 

2 

El 

89.32 

5.03E+08 

1.80E-03 

5.31E-04 



1 

2 

El 

68.97 

1.02E+08 

2.18E-04 

4.94E-05 



9 

0 

El 

95.89 

3.45E+07 

1.43E-04 

4.50E-05 



2 

0 

El 

72.30 

3.15E+07 

7.42E-05 

1.77E-05 

28 

2 

1 

2 

El 

68.63 

2.65E+09 

9.35E-03 

2.11E-03 



4 

2 

El 

77.82 

8.30E+08 

3.77E-03 

9.65E-04 



3 

3 

El 

75.98 

4.69E+08 

2.03E-03 

5.08E-04 



5 

1 

El 

78.41 

1.60E+08 

7.36E-04 

1.90E-04 

29 

5 

7 

4 

El 

85.47 

3.83E+08 

4.61E-03 

1.30E-03 

30 

3 

1 

2 

El 

67.52 

8.20E+10 

3.92E-01 

8.72E-02 



4 

2 

El 

76.40 

3.08E+09 

1.89E-02 

4.74E-03 



6 

4 

El 

77.05 

2.33E+09 

1.45E-02 

3.68E-03 

31 

2 

1 

2 

El 

67.42 

2.15E+10 

7.33E-02 

1.63E-02 
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Table 2 (continued) 


N, 

J. 

Nf 

Jf 

Type 

A (A) 

A(s-‘) 

gf 

5 



4 

2 

El 

76.28 

1.64E+09 

7.16E-03 

1.80E-03 



3 

3 

El 

74.51 

1.08E+09 

4.51E-03 

l.llE-03 

32 

4 

6 

4 

El 

76.73 

1.09E+09 

8.64E-03 

2.18E-03 



7 

4 

El 

84.98 

4.76E+08 

4.63E-03 

1.30E-03 



3 

3 

El 

74.32 

3.50E+08 

2.61E-03 

6.39E-04 

33 

1 

2 

0 

El 

69.87 

1.80E+10 

3.95E-02 

9.10E-03 



8 

2 

El 

85.64 

1.23E+09 

4.06E-03 

1.15E-03 



5 

1 

El 

75.98 

8.20E+08 

2.13E-03 

5.33E-04 

34 

4 

6 

4 

El 

75.68 

8.98E+08 

6.94E-03 

1.73E-03 



3 

3 

El 

73.33 

9.90E+07 

7.19E-04 

1.73E-04 

35 

3 

1 

2 

El 

66.04 

1.63E+10 

7.48E-02 

1.63E-02 



4 

2 

El 

74.51 

4.75E+09 

2.77E-02 

6.79E-03 

36 

2 

1 

2 

El 

65.21 

1.13E+11 

3.62E-01 

7.76E-02 

37 

5 

6 

4 

El 

73.83 

4.67E+09 

4.20E-02 

1.02E-02 



7 

4 

El 

81.44 

2.53E+09 

2.77E-02 

7.42E-03 

38 

4 

3 

3 

El 

71.58 

1.61E+10 

l.llE-01 

2.63E-02 



6 

4 

El 

73.82 

3.41E+09 

2.51E-02 

6.09E-03 

39 

2 

5 

1 

El 

73.37 

1.39E+10 

5.60E-02 

1.35E-02 



8 

2 

El 

82.34 

2.44E+09 

1.24E-02 

3.36E-03 



1 

2 

El 

64.73 

2.10E+09 

6.60E-03 

1.41E-03 



4 

2 

El 

72.85 

7.90E+08 

3.14E-03 

7.54E-04 



3 

3 

El 

71.24 

3.58E+08 

1.36E-03 

3.19E-04 

40 

3 

1 

2 

El 

64.64 

1.34E+10 

5.86E-02 

1.25E-02 



3 

3 

El 

71.12 

6.80E+09 

3.61E-02 

8.45E-03 



7 

4 

El 

80.82 

6.95E+08 

4.76E-03 

1.27E-03 



6 

4 

El 

73.32 

4.46E+08 

2.52E-03 

6.08E-04 

41 

5 

6 

4 

El 

72.57 

2.75E+09 

2.39E-02 

5.70E-03 



7 

4 

El 

79.91 

2.15E+09 

2.26E-02 

5.95E-03 

42 

6 

24 

6 

Ml 

766.7 

3.05E+04 

3.50E-05 

6.64E+00 



22 

5 

Ml 

694.2 

1.17E+04 

l.lOE-05 

1.88E+00 



29 

5 

Ml 

1216 

2.60E+03 

7.48E-06 

2.25E+00 

43 

3 

3 

3 

El 

70.37 

8.18E+09 

4.25E-02 

9.85E-03 



4 

2 

El 

71.95 

3.74E+09 

2.03E-02 

4.81E-03 



1 

2 

El 

64.02 

4.62E+08 

1.99E-03 

4.19E-04 



7 

4 

El 

79.86 

4.07E+08 

2.72E-03 

7.16E-04 



6 

4 

El 

72.53 

3.00E+08 

1.65E-03 

3.95E-04 

44 

1 

1 

2 

El 

63.73 

3.39E+11 

6.20E-01 

1.30E-01 



2 

0 

El 

66.56 

5.06E+10 

l.OlE-01 

2.21E-02 

45 

4 

3 

3 

El 

70.02 

4.85E+09 

3.21E-02 

7.40E-03 



7 

4 

El 

79.40 

2.01E+09 

1.71E-02 

4.47E-03 



6 

4 

El 

72.15 

4.46E+08 

3.13E-03 

7.44E-04 

46 

2 

1 

2 

El 

63.53 

2.51E+10 

7.61E-02 

1.59E-02 



5 

1 

El 

71.83 

7.98E+08 

3.08E-03 

7.29E-04 
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Table 2 (continued) 


N, 

J. 

Nf 

Jf 

Type 

A (A) 

A(s-‘) 

gf 

S 

47 

1 

1 

2 

El 

63.48 

2.94E+10 

5.33E-02 

l.llE-02 



2 

0 

El 

66.29 

1.55E+10 

3.06E-02 

6.69E-03 

48 

3 

8 

2 

El 

80.28 

2.52E+09 

1.70E-02 

4.50E-03 



4 

2 

El 

71.23 

6.00E+08 

3.20E-03 

7.50E-04 



7 

4 

El 

78.98 

1.29E+08 

8.46E-04 

2.20E-04 



3 

3 

El 

69.69 

9.86E+07 

5.02E-04 

1.15E-04 

49 

4 

6 

4 

El 

71.70 

4.06E+09 

2.82E-02 

6.65E-03 



3 

3 

El 

69.60 

4.67E+08 

3.05E-03 

6.99E-04 



7 

4 

El 

78.86 

3.06E+08 

2.56E-03 

6.66E-04 

50 

5 

6 

4 

El 

71.23 

1.15E+10 

9.62E-02 

2.26E-02 



7 

4 

El 

78.28 

3.02E+08 

3.05E-03 

7.86E-04 

51 

7 

24 

6 

Ml 

623.2 

1.87E+04 

1.63E-05 

2.52E+00 

52 

1 

1 

2 

El 

62.54 

8.70E+10 

1.53E-01 

3.15E-02 



2 

0 

El 

65.27 

6.24E+10 

1.20E-01 

2.57E-02 



5 

1 

El 

70.57 

2.58E+09 

5.77E-03 

1.34E-03 

53 

6 

22 

5 

Ml 

542.3 

1.25E+04 

7.19E-06 

9.65E-01 



29 

5 

Ml 

815.6 

8.07E+03 

1.05E-05 

2.11E+00 



24 

6 

Ml 

585.5 

4.46E+03 

2.98E-06 

4.31E-01 



41 

5 

Ml 

2431 

3.25E+02 

3.75E-06 

2.25E+00 

54 

0 

5 

1 

El 

69.97 

2.86E+10 

2.10E-02 

4.83E-03 

55 

0 

5 

1 

El 

69.29 

1.15E+09 

8.27E-04 

1.89E-04 

56 

4 

3 

3 

El 

66.92 

1.26E+10 

7.59E-02 

1.67E-02 



6 

4 

El 

68.87 

1.25E+10 

8.02E-02 

1.82E-02 



7 

4 

El 

75.44 

3.35E+08 

2.57E-03 

6.39E-04 

57 

3 

4 

2 

El 

68.09 

1.82E+10 

8.87E-02 

1.99E-02 



8 

2 

El 

76.31 

4.01E+09 

2.45E-02 

6.15E-03 



7 

4 

El 

75.13 

3.01E+09 

1.78E-02 

4.41E-03 



3 

3 

El 

66.68 

1.88E+09 

8.75E-03 

1.92E-03 



1 

2 

El 

60.95 

5.07E+08 

1.98E-03 

3.97E-04 

58 

2 

4 

2 

El 

67.56 

3.98E+10 

1.36E-01 

3.03E-02 



3 

3 

El 

66.17 

8.51E+09 

2.79E-02 

6.08E-03 



1 

2 

El 

60.52 

8.33E+09 

2.29E-02 

4.56E-03 



8 

2 

El 

75.64 

4.10E+09 

1.76E-02 

4.38E-03 

59 

4 

3 

3 

El 

65.70 

7.69E+09 

4.48E-02 

9.68E-03 



6 

4 

El 

67.58 

8.55E+08 

5.27E-03 

1.17E-03 



7 

4 

El 

73.89 

6.40E+08 

4.72E-03 

1.15E-03 

60 

5 

6 

4 

El 

67.47 

1.04E+10 

7.81E-02 

1.73E-02 



7 

4 

El 

73.77 

3.47E+09 

3.11E-02 

7.56E-03 

61 

3 

3 

3 

El 

65.45 

5.88E+10 

2.64E-01 

5.69E-02 



8 

2 

El 

74.71 

8.53E+09 

4.99E-02 

1.23E-02 



4 

2 

El 

66.81 

6.62E+09 

3.10E-02 

6.82E-03 



6 

4 

El 

67.31 

3.91E+09 

1.86E-02 

4.12E-03 



1 

2 

El 

59.92 

3.14E+09 

1.18E-02 

2.34E-03 
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Table 2 (continued) 


N, 

J. 

Nf 

If 

Type 

A (A) 

A(s-‘) 

gf 

S 

62 

1 

5 

1 

El 

67.06 

1.84E+09 

3.72E-03 

8.21E-04 



1 

2 

El 

59.77 

1.41E+09 

2.26E-03 

4.45E-04 



9 

0 

El 

78.98 

1.36E+09 

3.81E-03 

9.90E-04 



8 

2 

El 

74.47 

7.20E+08 

1.80E-03 

4.40E-04 



2 

0 

El 

62.25 

6.04E+08 

1.05E-03 

2.16E-04 

63 

2 

5 

1 

El 

66.72 

1.55E+10 

5.17E-02 

1.14E-02 



8 

2 

El 

74.05 

9.85E+09 

4.05E-02 

9.87E-03 



3 

3 

El 

64.95 

9.61E+09 

3.04E-02 

6.50E-03 



4 

2 

El 

66.29 

4.20E+09 

1.38E-02 

3.02E-03 

64 

2 

1 

2 

El 

59.15 

2.32E+11 

6.08E-01 

1.18E-01 



5 

1 

El 

66.28 

3.69E+10 

1.22E-01 

2.65E-02 



4 

2 

El 

65.86 

3.01E+10 

9.80E-02 

2.13E-02 

65 

2 

1 

2 

El 

58.91 

4.10E+11 

1.07E+00 

2.07E-01 



3 

3 

El 

64.25 

2.21E+10 

6.83E-02 

1.45E-02 



4 

2 

El 

65.56 

1.26E+10 

4.07E-02 

8.79E-03 

66 

3 

3 

3 

El 

64.16 

2.67E+10 

1.15E-01 

2.44E-02 



4 

2 

El 

65.47 

2.19E+10 

9.84E-02 

2.12E-02 



8 

2 

El 

73.03 

8.40E+09 

4.70E-02 

1.13E-02 



1 

2 

El 

58.83 

2.31E+09 

8.40E-03 

1.63E-03 



7 

4 

El 

71.95 

1.36E+09 

7.38E-03 

1.75E-03 

67 

5 

7 

4 

El 

71.78 

8.03E+09 

6.82E-02 

1.61E-02 



6 

4 

El 

65.81 

2.23E+09 

1.59E-02 

3.45E-03 

68 

6 

37 

5 

Ml 

582.3 

4.71E+04 

3.11E-05 

4.48E+00 



42 

6 

Ml 

678.1 

4.01E+04 

3.60E-05 

6.03E+00 



41 

5 

Ml 

674.6 

6.62E+03 

5.87E-06 

9.79E-01 



51 

7 

Ml 

851.5 

2.72E+03 

3.84E-06 

8.09E-01 



50 

5 

Ml 

818.0 

1.98E+03 

2.58E-06 

5.22E-01 



53 

6 

Ml 

933.6 

1.37E+03 

2.33E-06 

5.37E-01 

69 

4 

6 

4 

El 

65.40 

4.61E+10 

2.66E-01 

5.73E-02 



3 

3 

El 

63.64 

2.58E+10 

1.41E-01 

2.96E-02 

70 

1 

5 

1 

El 

65.20 

8.39E+10 

1.60E-01 

3.44E-02 



4 

2 

El 

64.79 

5.98E+10 

1.13E-01 

2.41E-02 

71 

3 

3 

3 

El 

63.28 

2.24E+10 

9.41E-02 

1.96E-02 



4 

2 

El 

64.55 

1.81E+10 

7.94E-02 

1.69E-02 



1 

2 

El 

58.10 

1.19E+09 

4.21E-03 

8.06E-04 



6 

4 

El 

65.02 

8.50E+08 

3.77E-03 

8.07E-04 



8 

2 

El 

71.90 

7.70E+08 

4.18E-03 

9.88E-04 

72 

0 

5 

1 

El 

64.29 

1.14E+11 

7.06E-02 

1.49E-02 

73 

2 

3 

3 

El 

62.54 

3.52E+11 

1.03E+00 

2.13E-01 



5 

1 

El 

64.18 

3.49E+10 

1.08E-01 

2.28E-02 



1 

2 

El 

57.47 

1.81E+10 

4.49E-02 

8.49E-03 

74 

2 

3 

3 

El 

62.14 

1.14E+11 

3.29E-01 

6.73E-02 



5 

1 

El 

63.76 

1.15E+10 

3.50E-02 

7.36E-03 
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Table 2 (continued) 


N, 

J. 

Nf 

Jf 

Type 

A (A) 

A(s-‘) 

gf 

S 



8 

2 

El 

70.43 

3.80E+09 

1.41E-02 

3.28E-03 

75 

4 

6 

4 

El 

63.34 

7.53E+10 

4.08E-01 

8.51E-02 



3 

3 

El 

61.69 

7.00E+10 

3.60E-01 

7.31E-02 



7 

4 

El 

68.86 

6.36E+09 

4.07E-02 

9.23E-03 

76 

5 

6 

4 

El 

63.28 

6.87E+10 

4.54E-01 

9.45E-02 

77 

1 

4 

2 

El 

62.83 

4.23E+11 

7.50E-01 

1.55E-01 



5 

1 

El 

63.22 

1.85E+11 

3.33E-01 

6.93E-02 



2 

0 

El 

58.93 

5.52E+10 

8.63E-02 

1.67E-02 



1 

2 

El 

56.70 

1.22E+10 

1.76E-02 

3.29E-03 

78 

2 

3 

3 

El 

61.50 

2.71E+10 

7.69E-02 

1.56E-02 



5 

1 

El 

63.09 

2.24E+10 

6.69E-02 

1.39E-02 



8 

2 

El 

69.61 

1.67E+10 

6.08E-02 

1.39E-02 



4 

2 

El 

62.70 

9.67E+09 

2.85E-02 

5.88E-03 

79 

3 

6 

4 

El 

62.68 

1.73E+11 

7.12E-01 

1.47E-01 



4 

2 

El 

62.25 

1.46E+11 

5.93E-01 

1.21E-01 



3 

3 

El 

61.07 

1.39E+11 

5.43E-01 

1.09E-01 



1 

2 

El 

56.22 

4.53E+10 

1.50E-01 

2.78E-02 

80 

4 

6 

4 

El 

62.38 

2.75E+11 

1.45E+00 

2.97E-01 



3 

3 

El 

60.78 

9.61E+10 

4.79E-01 

9.58E-02 



7 

4 

El 

67.73 

1.09E+10 

6.74E-02 

1.50E-02 

81 

4 

7 

4 

El 

67.11 

2.13E+10 

1.29E-01 

2.86E-02 



6 

4 

El 

61.86 

4.20E+09 

2.17E-02 

4.41E-03 



3 

3 

El 

60.28 

9.56E+08 

4.69E-03 

9.30E-04 

82 

3 

6 

4 

El 

60.76 

5.69E+11 

2.20E+00 

4.41E-01 



3 

3 

El 

59.24 

3.03E+11 

l.llE+00 

2.17E-01 



1 

2 

El 

54.67 

l.OOE+11 

3.15E-01 

5.67E-02 



4 

2 

El 

60.35 

1.51E+10 

5.78E-02 

1.15E-02 

83 

2 

4 

2 

El 

59.83 

3.90E+11 

1.05E+00 

2.06E-01 



5 

1 

El 

60.18 

3.14E+11 

8.51E-01 

1.69E-01 



3 

3 

El 

58.74 

1.04E+11 

2.70E-01 

5.22E-02 

84 

3 

1 

2 

El 

54.06 

4.17E+10 

1.28E-01 

2.27E-02 



3 

3 

El 

58.53 

1.79E+10 

6.45E-02 

1.24E-02 



8 

2 

El 

65.82 

1.58E+10 

7.20E-02 

1.56E-02 



6 

4 

El 

60.01 

8.16E+09 

3.08E-02 

6.09E-03 



7 

4 

El 

64.94 

1.66E+09 

7.36E-03 

1.57E-03 

85 

6 

76 

5 

Ml 

1014 

1.91E+04 

3.82E-05 

9.58E+00 



50 

5 

Ml 

363.8 

7.90E+03 

2.04E-06 

1.83E-01 



42 

6 

Ml 

333.2 

4.67E+03 

l.OlE-06 

8.32E-02 



67 

5 

Ml 

628.0 

4.14E+03 

3.18E-06 

4.95E-01 



22 

5 

Ml 

225.1 

1.47E+03 

1.45E-07 

8.07E-03 



51 

7 

Ml 

370.3 

1.28E+03 

3.43E-07 

3.14E-02 

86 

3 

1 

2 

El 

53.46 

2.09E+12 

6.28E+00 

l.lOE+00 



3 

3 

El 

57.82 

6.59E+10 

2.31E-01 

4.40E-02 
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Table 2 (continued) 


N, 

J. 

Nf 

If 

Type 

A (A) 

A(s-‘) 

gf 

S 

87 

1 

2 

0 

El 

55.14 

7.08E+11 

9.68E-01 

1.76E-01 



1 

2 

El 

53.18 

2.88E+11 

3.66E-01 

6.41E-02 



4 

2 

El 

58.54 

2.12E+10 

3.27E-02 

6.31E-03 

88 

1 

2 

0 

El 

54.85 

6.33E+11 

8.57E-01 

1.55E-01 



1 

2 

El 

52.91 

2.56E+11 

3.23E-01 

5.62E-02 



9 

0 

El 

67.43 

2.84E+10 

5.80E-02 

1.29E-02 

89 

4 

3 

3 

El 

55.75 

9.41E+11 

3.94E+00 

7.24E-01 



6 

4 

El 

57.09 

4.09E+11 

1.80E+00 

3.38E-01 

90 

3 

7 

4 

El 

61.35 

6.16E+11 

2.43E+00 

4.91E-01 



4 

2 

El 

56.57 

2.47E+11 

8.31E-01 

1.55E-01 



3 

3 

El 

55.59 

1.18E+11 

3.82E-01 

6.99E-02 



6 

4 

El 

56.93 

1.68E+10 

5.71E-02 

1.07E-02 

91 

0 

5 

1 

El 

56.71 

1.09E+12 

5.27E-01 

9.83E-02 

92 

3 

4 

2 

El 

56.39 

4.72E+11 

1.57E+00 

2.92E-01 



3 

3 

El 

55.42 

3.30E+11 

1.06E+00 

1.94E-01 



7 

4 

El 

61.13 

1.74E+11 

6.82E-01 

1.37E-01 



6 

4 

El 

56.74 

4.39E+10 

1.48E-01 

2.77E-02 



8 

2 

El 

61.91 

1.97E+10 

7.93E-02 

1.62E-02 



1 

2 

El 

51.40 

1.83E+10 

5.06E-02 

8.57E-03 

93 

1 

5 

1 

El 

56.60 

7.96E+11 

1.15E+00 

2.14E-01 



4 

2 

El 

56.29 

2.94E+11 

4.19E-01 

7.77E-02 



8 

2 

El 

61.80 

4.83E+10 

8.29E-02 

1.69E-02 

94 

2 

4 

2 

El 

56.26 

6.30E+11 

1.50E+00 

2.77E-01 



5 

1 

El 

56.57 

3.36E+11 

8.06E-01 

1.50E-01 



3 

3 

El 

55.29 

1.21E+11 

2.77E-01 

5.04E-02 



8 

2 

El 

61.76 

5.84E+10 

1.67E-01 

3.40E-02 



1 

2 

El 

51.29 

1.38E+10 

2.72E-02 

4.60E-03 

95 

5 

6 

4 

El 

56.44 

9.57E+11 

5.03E+00 

9.34E-01 



7 

4 

El 

60.78 

1.29E+11 

7.86E-01 

1.57E-01 

96 

4 

7 

4 

El 

60.47 

8.38E+11 

4.13E+00 

8.23E-01 

97 

1 

8 

2 

El 

60.73 

8.26E+11 

1.37E+00 

2.74E-01 

98 

2 

8 

2 

El 

60.52 

6.30E+11 

1.73E+00 

3.45E-01 



5 

1 

El 

55.53 

3.05E+10 

7.05E-02 

1.29E-02 



4 

2 

El 

55.23 

2.80E+10 

6.40E-02 

1.16E-02 

99 

5 

7 

4 

El 

59.36 

5.60E+11 

3.25E+00 

6.36E-01 



6 

4 

El 

55.21 

2.37E+11 

1.19E+00 

2.17E-01 

100 

3 

8 

2 

El 

59.98 

7.05E+11 

2.66E+00 

5.25E-01 



4 

2 

El 

54.78 

1.82E+10 

5.74E-02 

1.03E-02 



3 

3 

El 

53.86 

1.48E+10 

4.51E-02 

7.99E-03 

101 

1 

9 

0 

El 

60.08 

7.13E+11 

1.16E+00 

2.29E-01 

102 

2 

1 

2 

El 

45.43 

2.43E+12 

3.75E+00 

5.62E-01 

103 

1 

5 

1 

El 

48.12 

1.03E+12 

1.07E+00 

1.69E-01 



4 

2 

El 

47.89 

2.44E+11 

2.52E-01 

3.97E-02 
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Table 2 (continued) 


N, 

J. 

Nf 

Jf 

Type 

A (A) 

A(s-‘) 

gf 

S 



1 

2 

El 

44.24 

2.39E+11 

2.11E-01 

3.07E-02 



2 

0 

El 

45.59 

1.61E+11 

1.51E-01 

2.27E-02 

104 

2 

4 

2 

El 

47.88 

9.84E+11 

1.69E+00 

2.66E-01 



5 

1 

El 

48.10 

3.44E+11 

5.97E-01 

9.46E-02 



3 

3 

El 

47.17 

2.61E+10 

4.35E-02 

6.76E-03 

105 

3 

3 

3 

El 

47.07 

7.58E+11 

1.76E+00 

2.73E-01 



4 

2 

El 

47.77 

5.70E+11 

1.37E+00 

2.15E-01 

106 

0 

5 

1 

El 

47.74 

1.22E+12 

4.18E-01 

6.57E-02 

107 

4 

3 

3 

El 

46.57 

l.OlE+12 

2.95E+00 

4.53E-01 



6 

4 

El 

47.51 

1.79E+11 

5.46E-01 

8.54E-02 

108 

5 

6 

4 

El 

47.24 

l.lOE+12 

4.06E+00 

6.31E-01 



7 

4 

El 

50.25 

3.46E+10 

1.44E-01 

2.39E-02 

109 

1 

1 

2 

El 

42.71 

2.44E+12 

2.00E+00 

2.82E-01 



2 

0 

El 

43.97 

1.19E+12 

1.04E+00 

1.50E-01 

110 

3 

3 

3 

El 

45.26 

1.70E+11 

3.65E-01 

5.44E-02 



4 

2 

El 

45.91 

9.56E+10 

2.11E-01 

3.20E-02 



7 

4 

El 

49.00 

5.40E+10 

1.36E-01 

2.20E-02 



8 

2 

El 

49.50 

2.60E+10 

6.68E-02 

1.09E-02 



6 

4 

El 

46.14 

1.54E+10 

3.45E-02 

5.24E-03 

111 

2 

3 

3 

El 

45.03 

1.53E+11 

2.32E-01 

3.44E-02 



5 

1 

El 

45.88 

1.03E+11 

1.62E-01 

2.45E-02 



4 

2 

El 

45.67 

1.52E+10 

2.38E-02 

3.58E-03 

112 

4 

3 

3 

El 

45.01 

4.26E+10 

1.17E-01 

1.73E-02 



7 

4 

El 

48.71 

2.28E+10 

7.29E-02 

1.17E-02 

113 

2 

3 

3 

El 

44.60 

8.66E+11 

1.29E+00 

1.90E-01 



4 

2 

El 

45.23 

3.14E+11 

4.81E-01 

7.17E-02 



5 

1 

El 

45.43 

1.69E+11 

2.62E-01 

3.92E-02 



1 

2 

El 

41.96 

3.64E+10 

4.80E-02 

6.63E-03 

114 

1 

1 

2 

El 

41.91 

1.91E+11 

1.51E-01 

2.08E-02 



2 

0 

El 

43.12 

1.06E+11 

8.85E-02 

1.26E-02 



4 

2 

El 

45.17 

7.04E+10 

6.46E-02 

9.61E-03 



9 

0 

El 

50.53 

2.65E+10 

3.05E-02 

5.07E-03 



5 

1 

El 

45.37 

1.55E+10 

1.44E-02 

2.15E-03 

115 

0 

5 

1 

El 

45.37 

4.68E+09 

1.44E-03 

2.16E-04 

116 

5 

6 

4 

El 

45.27 

5.40E+10 

1.82E-01 

2.72E-02 



7 

4 

El 

48.02 

4.22E+09 

1.60E-02 

2.54E-03 

117 

2 

3 

3 

El 

44.22 

5.66E+11 

8.30E-01 

1.21E-01 



4 

2 

El 

44.84 

1.61E+11 

2.42E-01 

3.57E-02 



5 

1 

El 

45.03 

4.76E+10 

7.24E-02 

1.07E-02 

118 

3 

3 

3 

El 

44.02 

4.08E+11 

8.29E-01 

1.20E-01 



4 

2 

El 

44.63 

3.50E+11 

7.32E-01 

1.08E-01 



6 

4 

El 

44.85 

6.28E+10 

1.33E-01 

1.96E-02 



8 

2 

El 

48.02 

3.09E+10 

7.47E-02 

1.18E-02 
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Table 2 (continued) 


N, 

J. 

Nf 

If 

Type 

A (A) 

A(s-‘) 

gf 

S 

119 

4 

1 

4 

El 

47.16 

1.08E+11 

3.24E-01 

5.03E-02 



6 

4 

El 

44.51 

2.65E+10 

7.09E-02 

1.04E-02 



3 

3 

El 

43.69 

2.15E+10 

5.53E-02 

7.96E-03 

120 

6 

51 

7 

Ml 

118.9 

6.11E+06 

1.68E-04 

4.95E+00 



53 

6 

Ml 

120.4 

3.03E+06 

8.57E-05 

2.55E+00 



41 

5 

Ml 

114.7 

2.54E+05 

6.52E-06 

1.85E-01 



60 

5 

Ml 

130.3 

2.06E+05 

6.82E-06 

2.20E-01 



67 

5 

Ml 

137.0 

1.78E+05 

6.50E-06 

2.20E-01 



50 

5 

Ml 

118.2 

1.67E+05 

4.56E-06 

1.33E-01 



53 

6 

E2 

120.4 

1.52E+05 

4.29E-06 

4.46E-02 



95 

5 

Ml 

209.3 

1.41E+05 

1.20E-05 

6.23E-01 

121 

3 

6 

4 

El 

44.26 

1.16E+12 

2.39E+00 

3.49E-01 



3 

3 

El 

43.45 

1.72E+11 

3.42E-01 

4.89E-02 



4 

2 

El 

44.04 

6.54E+10 

1.33E-01 

1.93E-02 

122 

4 

6 

4 

El 

43.76 

2.96E+12 

7.64E+00 

l.lOE+00 



3 

3 

El 

42.96 

6.55E+11 

1.63E+00 

2.31E-01 

123 

2 

5 

1 

El 

43.71 

1.17E+12 

1.68E+00 

2.41E-01 



3 

3 

El 

42.94 

8.34E+11 

1.15E+00 

1.63E-01 



4 

2 

El 

43.52 

l.OlE+11 

1.44E-01 

2.06E-02 



8 

2 

El 

46.74 

4.37E+10 

7.16E-02 

l.lOE-02 

124 

3 

6 

4 

El 

43.61 

1.31E+12 

2.60E+00 

3.74E-01 



4 

2 

El 

43.40 

1.14E+12 

2.26E+00 

3.23E-01 



3 

3 

El 

42.82 

7.16E+11 

1.38E+00 

1.94E-01 

125 

1 

4 

2 

El 

43.18 

2.69E+12 

2.26E+00 

3.21E-01 



5 

1 

El 

43.36 

1.15E+12 

9.71E-01 

1.39E-01 

126 

2 

5 

1 

El 

43.19 

6.94E+11 

9.70E-01 

1.38E-01 



3 

3 

El 

42.44 

4.62E+11 

6.24E-01 

8.72E-02 



4 

2 

El 

43.01 

5.90E+10 

8.18E-02 

1.16E-02 



8 

2 

El 

46.15 

1.64E+10 

2.63E-02 

3.99E-03 

127 

4 

7 

4 

El 

45.15 

1.38E+11 

3.80E-01 

5.64E-02 



6 

4 

El 

42.71 

8.24E+10 

2.03E-01 

2.85E-02 



3 

3 

El 

41.96 

2.17E+10 

5.15E-02 

7.11E-03 

128 

5 

7 

4 

El 

44.32 

2.05E+12 

6.64E+00 

9.68E-01 



6 

4 

El 

41.97 

4.90E+10 

1.42E-01 

1.97E-02 

129 

1 

8 

2 

El 

44.50 

1.17E+11 

1.04E-01 

1.53E-02 



9 

0 

El 

46.08 

6.27E+10 

5.99E-02 

9.08E-03 



4 

2 

El 

41.58 

3.21E+10 

2.50E-02 

3.42E-03 



5 

1 

El 

41.74 

1.04E+10 

8.18E-03 

1.12E-03 

130 

4 

7 

4 

El 

44.08 

2.57E+12 

6.73E+00 

9.77E-01 

131 

3 

8 

2 

El 

44.38 

1.33E+12 

2.74E+00 

4.01E-01 



7 

4 

El 

43.98 

1.29E+12 

2.62E+00 

3.80E-01 

132 

2 

8 

2 

El 

44.34 

1.37E+12 

2.02E+00 

2.95E-01 

133 

1 

8 

2 

El 

44.22 

2.65E+12 

2.33E+00 

3.39E-01 
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Table 2 (continued) 


N, 

J, 

Nf 

Jf 

Type 

A (A) 

A(s-‘) 

gf 

S 



9 

0 

El 

45.77 

1.78E+11 

1.68E-01 

2.53E-02 

134 

5 

7 

4 

El 

43.81 

4.44E+11 

1.40E+00 

2.03E-01 

135 

3 

7 

4 

El 

43.57 

1.29E+12 

2.57E+00 

3.68E-01 



8 

2 

El 

43.96 

1.16E+12 

2.36E+00 

3.42E-01 

136 

2 

8 

2 

El 

43.80 

7.26E+10 

1.04E-01 

1.51E-02 



3 

3 

El 

40.45 

6.46E+09 

7.92E-03 

1.06E-03 



4 

2 

El 

40.97 

1.76E+09 

2.21E-03 

2.98E-04 

137 

2 

8 

2 

El 

43.50 

1.06E+12 

1.50E+00 

2.15E-01 

138 

3 

8 

2 

El 

43.07 

1.06E+11 

2.05E-01 

2.91E-02 



6 

4 

El 

40.51 

1.70E+10 

2.92E-02 

3.90E-03 



7 

4 

El 

42.70 

1.03E+10 

1.98E-02 

2.78E-03 



3 

3 

El 

39.83 

5.95E+09 

9.90E-03 

1.30E-03 

139 

1 

9 

0 

El 

44.06 

2.42E+12 

2.12E+00 

3.07E-01 



8 

2 

El 

42.62 

5.52E+10 

4.51E-02 

6.33E-03 
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